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i n t r o d u c t i o n  
A t  t h e  r e q u e s t  of Mr. Edward C u r t i n ,  p r i n c i p a l  o f  S a l e m  High S c l ~ o o l ,  
t h e  M a s s a c h u s e t t s  D e p a r t m e n t  o f  P u b l i c  H e a l t h  p e r f o r s e d  a n  i n v e s t i g a t i o n  
of t h e  i n c i d e n c e  o f  H o d g k i n l s  d i s e a s e  among s t u d e n t s  a t  S a l e n  High 
S c h o o l .  F o r  t h e  f o u r  y e a r  p e r i o d  (1979-1982)  s t u d i e d  t h e r e  r c r e  f o u r  
c a s e s  d i a g n o s e d  w h i l e  less t h a n  o n e  (.64)* c a s e  would h a v e  been e x p e c t e d  
(p=0.004 u n d e r  P o i s s o n  D i s t r i b u t i o n ) .  
The  D i v i s i o n  o f  E n v i r o n m e n t a l  H e a l t h  A s s e s s n e 3 t  c o n d u c t e d  i n t e r v i e w s  
w i t h  t h e  p a r e n t s  o f  t h e s e  f o u r  c a s e s  i n  an s t t e m p t  t o  d i s c o v e r  a cause  
f o r  t h e  e l e v a t i o n .  The a g e  a t  d i a g n o s i s  of H o a g k i n l s  d i s e a s e  r a n g e d  f r c n  
15  t o  1 9  y e a r s .  The  s u r v e y  i n s t r u m e n t  u t i l i z e d  i n  t h i s  i n v e s t i g a t i o ; :  was , 
d e v e l o p e d  b y  G u t e n s o h n  and c o l e l  and a d a p t e d  p r e v i o u s l y  by s h e  
M a s s a c h u s e t t s  D e p a r t m e n t  o f  P u b l i c  H e a l t h  fa ;  u s e  i n  e ? i d e m i o l o g i c a l  
s t u d i e s  o f  H o d g k i n l s  d i s e a s e .  
Background 
S a l e m  is s i t u a t e d  1 3  rni1.e~ n o r t h e a s t  o f  3 o s t o n .  and f o r  many y e a r s  has  
Seen t h e  s i t e  o f  l e a t h e r  t a n n e r i e s  ss well a s  a v a r i e t y  cf o t h e r  
i n d u s t r i e s .  A l t h o u g h  n a n y  o f  t h e  o l d  i n d u s t r i e s  h a v e  now become d e f u n c t ,  
t h e  c i t y  r e m a i n s  somewhat  i n d u s t r i a l i z e d .  The c u ~ r e n t  p o p u l a t i o n  i n  
Salem i s  a p p r o x i m a t e l y  38*220. 
*Based on C o n n e c t i c u t  S.E.E.R. ra tes  
Case Defini t ion 
A case i s  defined a s  a  confirmed Hodgkinls d isease  i n  a Salem 
res ident  aged 15-19 years t h a t  attended Salem High School and was 
diagnosed during the  period 1979-1982. 
Case Findings 
Cases were iden t i f i ed  by Mr. Curtin of Salem High and ve r i f i ed  by 
the medical records and tumor r e g i s t r y  s t a f f  a t  Salem Ilospital.  A l l  
cases had the  same histology (nodular s c l e r o s i s ) .  During the  search by 
Salem hospi ta l  two other  cases were iden t i f i ed  (one i c  1974 and one i n  
1975), but one case had expired while the  l a t t e r  refused to  
p a r t i c i p a t e  i n  the  study. 
Interviews 
The survey instrument developed by Gutensohn and Cole and adapted by 
the Massachusetts Department of Public Health was u t i l i z e d  i n  t h i s  
inves t iga t ion .  The average length of each interview was approximately 
45 minutes. The following information was obtained on cases: 
Vital  S ta t i s t i c s /Res iden t i a l  Information 
-name 
-date of b i r t h  
+nari  t a l  s t a t u s  
-present address 
- d a t e s  and places of 
pr ior  residence 
Childhood & Home Environment 
-s ibship s i z e  
-number of childhood playmates 
-number of ch i ldren  t h a t  shared 
bedroom of case 
Dental History 
-qual i ty  of den ta l  c a r e  
Medical History 
-age a t  d iagnos is  of Hodgkin's d isease  
and type 
-past medications 
-tonsillectomy information on cases 
and s i b l i n g s  




-incidence of '  i n fec t ious  mononucleosis 
i n  cases  and s i b l i n g s  
Education 
-school h i s t o r y  of cases 
- level  of maternal education 
- level  of pa t e rna l  education 
O c c u p a t i o n a l  I n f o r m a t i o n  
- p r e s e n t  o c c u p a t i o n  o f  c a s e s  
- o c c u p a t i o n a l  h i s t o r y  o f  c a s e s  
- - o c c u p a t i o n a l  e x p o s u r e s  
- p a t e r n a l / r n a t e r n a l  m i l i t a r y  
s e r v i c e  e x p o s u r e s  
C h i l d h o o d  E n v i r o n m e n t a l  I n f o r m a t i o n  
- u s u a l  p l a y / r e c r e a t i o n  a r e a s  
- u s u a l  swimming a r e a s  
- t y p e s  o f  h o b b i e s  
Background o n  H o d g k i n l s  d i s e a s e  
H o d g k i n l s  d i s e a s e  i s  o n e  o f  t h e  few c a n c e r s  t h a t  t h e  m e d i c a l  w o r l d  
h a s  been  somewhat s u c c e s s f u l  w i t h  i n  r e g a r d  t o  t r e a t m e n t .  The c u r r e n t  
s u c c e s s  r a t e  f o r  t r e a t m e n t  o f  H o d g k i n l s  d i s e a s e  is  a p p r o x i m a t e l v  80%. 
T h e r e  a r e  two h y p o t h e s e s  t h a t  r e s e a r c h e r s  b e l i e v e  a r e  t h e  mos t  l i k e l y  
c a u s e s  f o r  t h e  d i s e a s e :  
a )  A g r e a t  d e a l  o f  r e s e a r c h  h a s  b e e n  c o n d u c t e d  by Vianna  e t  a 1 . 2  
V i a n n a l s  t h e o r y  is  t h a t  t h e r e  is a  g e n e t i c  c o n p o n e n t  t o  t h e  
e x p r e s s i o n  o f  H o d g k i n l s  d i s e a s e .  H i s  r e s e a r c h  h a s  b e e n  d e v o t e d  t o  
i d e n t i f y i n g  H o d g k i n 7 s  d i s e a s e  p a t i e n t s  and  t h e n  s e a r c h i n g  b a c k  
t h r o u g h  f a m i l y  members t o  see i f  t h e r e  is a n y  c o n n e c t i o n .  Vianna  
h a s  b e e n  u n a b l e  t o  c o n f i r m  t h i s  t h e o r y .  
b) The s e c o n d  t h e o r y ,  which h a s  mu?? mare  s u p p o r t ,  b u t  also h a s  a c t  
S e e n  s u f f i c i e n t l y  r e s e a r c h e d ,  is t h e  v i e w  t h a t  t h e  i n c i d e n c e  o f  
H o d g k i n t s  d i s e a s e  h a s  been  t h o u g h t  t o  b* l i n k e d  i n  some way t o  a  
coamon c h i l d h o o d  i n f e c t i o u s  d i s e a s e  ( p 0 3 s i b l y  t h e  E p s t e i n - B a r r  
v i r u s ) .  Dr.'s G u t e n s o h n  and C o l e  f r o m  t h e  H a r v a r d  S c h o o l  o f  P u b l i c  
H e a l t h  h a v e  d o n e  e x t e n s i v e  r e s e a r c h  i n  s u p p o r t  o f  t h i s  t h e o r y . 3  
T h i s  t h e o r y  p u t s  t h e  f o l l o w i n g  p e o p l e  a t  a  g r e a t e r  r i s k  o f  
d e v e l o p i n g  H o d g k i n ' s  d i s e a s e :  
( 1 )  c h i l d r e n  t h a t  come f r o m  f a m i l i e s  w i t h  a  s m a l l  s i b s h i p  s i z e  
( 2 )  c h i l d r e n  t h a t  had a  s m a l l  number o f  p l a y m a t e s  d u r i n g  
c h i l d h o o d  
( 3 )  c h i l d r e n  t h a t  had I1 s i b l i n g  s h a r i n g  t h e i r  bedroom 
( 4 )  c h i l d r e n  whose m o t h e r s  had more t h a n  t w e l v e  y e a r s  o f  
e d u c a t i o n  
T h e s e  r i s k  f a c t o r s  s u g g e s t  t h a t  c h i l d r e n  t h a t  h a v e  had v e r y  l i t t l e  
e x p o s u r e  t o  o t h e r  c h i l d r e n  a t  an e a r l y  a g e  h a v e n ' t  d e v e l o p e d  immuni ty  t o  
comnon c h i l d h o o d  i n f e c t i o n s  and h e n c e ,  a r e  more l i k e l y  t o  d e v e l o p  
H o d g k i n l s  d i s e a s e  d u r i n g  t h e  a g e s  15-39. 
The m a j o r i t y  ( 3  o f  4 )  o f  t h e s e  c a s e s  d i d  h a v e  f e w e r  p l a y m a t e s  d u r i n g  
c h i l d h o o d  and a l l  f o u r  c a s e s  had e x h i b i t e d  t h e  r i s k  f a c t o r  o f  s m a l l  
numbers  o f  c h i l d r e n  s h a r i n g  t h e i r  bedroom d u r i n g  c h i l d h o o d  ( a l l  had - < I ) .  
R e s i d e n t i a l  I n f o r m a t i o n  
No s i m i l a r i t i e s  w e r e  d i s c o v e r e d  i n  r e g a r d  t o  p r e s e n t  g e o g r a p h i c  
l o c a t i o n  o f  c a s e s ,  b u t  p a s t  r e s i d e n t i a l  i n f o r m a t i o n  r e v e a l e d  t h a t  p r i o r  t o  
1 9 6 9  3 o f  t h e  4  c a s e s  l i v e d  w i t h i n  a  c l o s e  p r o x i m i t y  t o  e a c h  o t h e r  ( C e n s u s  
t r a c t s  2041  + 2 0 4 2 ) .  
T h e s e  3 cases were e v a l u a t e d  w i t h  r e g a r d  to common r i s k  f a c t o r s  and n o  
s t r i k i n g  s i m i l a r i t i e s  were d i s c o v e r e d .  
Medical History 
Inves t igat ion of past medical h i s t o r i e s  revealed no s i m i l a r i t i e s .  
Infect ious  Diseases 
A s  mentioned in  e a r l i e r  repor ts  of inves t igat ions  of Hodgkin's 
d isease ,  the d isease  i s  thought to  be i n  some way linked t o  a  common 
childhood v i r a l  infec t ion.  I n  general,  there  were no common associat ions 
discovered with regard t o  any of the childhood infect ious  diseases we 
invest igated.  However, a l l  of the cases did contract  aerious cases of 
chicken pox a t  or  before the age of e ight  years old.  
Since a  control  group was never interviewed (due to  the  small number 
of cases)  no method of comparison ex i s t s .  Dr. Reardon of the Division of 
Communicable Diseases of the Department of Public Health notes t h a t  "85% 
of the e n t i r e  population a t  r i sk  contrac ts  chicken pox during childhood" 
30 i t  is not unusual tha t  a l l  four cases had t h i s  disease during 
childhood. 
Education 
Although a l l  four cases attended Salem High School there  was no 
cor re la t ion  between dates  of attendance a t  Salem High School and dates of 
diagnosis of Hodgkints disease among the  four students.  
Occupational Information 
Since a l l  cases i n  t h i s  study were high school s tudents a t  the time 
of diagnosis they were employed fo r  the most par t  seasonally,  i n  e i the r  
typica l  summer jobs or part-time employment. None of the  four cases 
worked in  the  same company nor did they have similar  job d u t i e s  a t  t h e i r  
respective places of employment. 
Chi ldhood E n v i r o n m e n t a l  Exposu re s  
T h r e e  o f  t h e  f o u r  cases swam r e g u l a r l y  a t  F o r e s t  R ive r  Pa rk  i n  
Salem, b u t  i t  is a c e n t r a l  r e c r e a t i o n a l  area for c h i l d r e n  i n  Salem s o  
t h i s  d o e s  n o t  a p p e a r  u n u s u a l ,  Two o f  t h e  f o u r  cases were exposed  t o  d u s t  
and fumes a s s o c i a t e d  w i t h  work ing ,  ( a  known r i s k  f a c t o r  f o r  H o d g k i n l s  
d i s e a s e ) ,  b u t  e m p h a s i s  must  be  p l a c e d  a g a i n  on t h e  i n s i g n i f i c a n c e  o f  
t h i s  f i n d i n g  d u e  t o  t h e  s m a l l  number o f  cases. No o t h e r  s i m i l a r i t i e s  
e x i s t  r e g a r d i n g  e n v i r o n m e n t a l  e x p o s u r e s  p r i o r  t o  d i a g n o s i s .  
C o n c l u s i o n s  
- 
T h i s  i n v e s t i g a t i o n  h a s  e s t a b l i s h e d  t h a t  an e l e v a t i o n  i n  t h e  i n c i d e n c e  
o f  Hodgkin ' s  d i s e a s e  o c c u r r e d  d u r i n g  t h e  f o u r  y e a r  p e r i o d  1979-1982 among 
s t u d e n t s  a t  Sa lem High Schoo l .  The i n f o r m a t i o n  o b t a i n e d  on  c a s e s  f a i l e d  t o  
e s t a b l i s h  any  a s s o c i a t i o n  between t h e  e f f e c t s  of e n v i r o n f f i e n t a l  e x p o s u r e s  aad 
t h e  e l e v a t e d  i n c i d e n c e  o f  Hodgkin ' s  d i s e a s e .  I n  a d d i t i o n ,  i t  is u n l i k e l y  
t h a t  t h e  e l e v a t i o n  is a s s o c i a t e d  w i t h  Salem High s i n c e  t h e  l a t e n c y  p e r i o d  
(time e l a p s e d  between e x p o s u r e  and d i s e a s e  symptoms) r a n g e s  from 8-10 y e a r s  
and i n  1 9 8 2  t h e  h i g h  s c h o o l  i t s e l f  was o n l y  s i x  y e a r s  o l d .  
Through u s e  o f  t h e  M a s s a c h u s e t t s  Cancer  R e g i s t r y  t h e  Depar tment  o f  
P u b l i c  H e a l t h  w i l l  c o n t i n u e  t o  m o n i t o r  Hodgkin ' s  d i s e a s e  and o v e r a l l  
c a n c e r  i n c i d e n c e  i n  Salem. 
REFERENCES 
?. Gutensohn N. ,  Coie P. Childhood soc ia l  environment and Hodgkints 
disease.  New England Journal of Medicine. 1981; 305(3): 135-140 
2. Vianna e t  a l .  Hodgkinls disease: an environmental and genetic  disorder .  
Lancet. 1974; 2(7885) : 854-857. 
3. Salem High School. Student Records, 1977-1382 
4 .  Colton T. S t a t i s t i c s  i n  medicine. Boston: L i t t l e  Broxn.1974 
5. Halperin W. e t  a l .  Epidemiologic invest igat ion of c lus te r  of leukemia 
and Hodgkinfs disease i n  Rutherford, New Jersey. The Journal of the  
Yedical Society of New Jersey. 1980;77(4): 267-273. 
6. Smith P.G., Pike M.C. Current epidem?ological evidence for  
transmission of Hodgkin's disease.  Cancer Research. 1976; 36: 
660-662 
7. Surveil lance,  Bpidemiology and End Results ; Incidence and Mortalf t y  
data 1973-1977. National Cancer I n s t i t u t e  Monograph 57, Eethesda: 
N . I . H .  publication 81-2330. 1981 
8. Directory of Massachusetts Manufacturers. Boston: George D. Hall Co. 
1983 ; 322-327 
